This paper describes the development and validation of a 27-item caregiver-reported questionnaire on toddler feeding.
Introduction
Childhood overweight/obesity is a major public health problem that can have long-term health consequences. In the past 30 y, childhood overweight/obesity has reached epidemic proportions, particularly among minority and/or low-income populations in high-income countries (1) . During early childhood, eating behaviors are established that can influence overweight/obesity risks through adolescence and adulthood (2) (3) (4) . Early life experiences around eating are influenced by parental feeding behaviors and attitudes, which may translate into differences in dietary intake and growth patterns, making the first few years of life an ideal period to help children establish healthy eating behaviors and avoid overweight/obesity (5) (6) (7) .
Established patterns of parenting behavior are embedded within dimensions of responsivity and control (8, 9) and have been used to describe parental feeding behaviors (10, 11) . Responsive feeding is characterized by caregiver guidance and an appropriate response to a childÕs cues of hunger and satiety. Nonresponsive feeding is characterized by a lack of developmentally appropriate or sensitive reciprocity between the caregiver and child, which includes excessive caregiver control (forcing/pressuring or restricting food intake), excessive parental passivity or child control (indulgence), or caregiver disregard (uninvolved) (11) . Caregivers who force or restrict food intake may be more authoritarian overall in their parenting or may have specific concerns about their childÕs dietary intake, appetite, size, and propensity to overeat or refuse food, leading to more controlling feeding behaviors. Caregivers who exhibit indulgent feeding behaviors may be more permissive in their parenting; may rely on food rewards to manage their childÕs behavior; or may be responding to concerns about their childÕs intake, size, or food refusal (11) .
Responsive parenting has benefits for the child that include better health outcomes and cognitive and psychosocial development (12, 13) . Similar to findings within the child development literature showing low rates of responsivity among mothers with depressive symptoms (14) , maternal mental health symptomatology is associated with reports of nonresponsive feeding behaviors (15, 16) . Support also exists for associations between nonresponsive feeding behaviors and perceptions of child fussiness (15) (16) (17) and poor child dietary intake as well as overweight/ obesity (5) (6) (7) 18 (7) . The CFQ assesses parental perceptions and behaviors around child feeding; the CFSQ assesses authoritative, authoritarian, indulgent, and uninvolved feeding styles (10) ; and the TFQ assesses environmental food influences and authoritative and indulgent feeding (7) . The CFQ and CFSQ were developed to be administered to caregivers of children of varying ages [e.g., 2-11 y (CFQ) and 3-5 (CFSQ)], and the TFQ was developed specifically for use with Latino families of toddlers.
In a previous statewide sample of low-income mothers of infants receiving WIC (Special Supplemental Nutrition Program for Women, Infants, and Children), we developed and validated the Infant Feeding Questionnaire (15) , which used established patterns of parenting behavior embedded within dimensions of responsivity and control (8, 9) to assess 5 theorized feeding dimensions (responsive, pressuring/forceful, restrictive, indulgent, and uninvolved) (10, 11) . The current study extends this work by developing and validating a questionnaire that focuses specifically on the same 5 theorized feeding dimensions within a low-income sample of WIC toddlers 1-3 y of age, a time critical to the development of eating behaviors and prevention of feeding problems.
The two objectives of the current study are to: 1) develop a brief, caregiver-assessment tool (i.e., questionnaire) that examines the 5 dimensions of toddler feeding among caregivers with toddlers 1-3 y of age that can be easily incorporated into field studies across samples, and 2) evaluate the validity and reliability of the questionnaire among a low-income sample of caregivers of toddlers. We hypothesized that: 1) a self-report questionnaire can be used to identify the 5 dimensions of feeding, and 2) the 5 dimensions of feeding meet criteria for convergent validity through associations with maternal report of mental health symptomatology, maternal perceptions of toddler fussiness, and toddler overweight.
Participants and Methods
All data collection instruments and procedures were approved by the institutional review boards from the University of Maryland School of Medicine and the Maryland Department of Health and Mental Hygiene. Mothers provided written informed consent for their participation and the participation of their toddler.
Study design and sample
Two samples were recruited. The first was a pilot sample (n = 105) of low-income mothers of toddlers aged 12-36 mo recruited from an urban pediatric clinic. They were enrolled in a study that monitors the health and development of young children (20) .
The second sample included baseline data from low-income mothers (n = 304) participating in the Toddler Overweight Prevention Study (TOPS), a randomized controlled intervention trial designed to prevent rapid weight gain and overweight/obesity among toddlers. The TOPS sample included biological mothers of toddlers aged 12-32 mo, born at term, with a birth weight >2500 g who were recruited from 2 sites: a suburban WIC clinic and an urban pediatric clinic serving predominantly low-income families. Of the 304 recruited mothers of toddlers, 2.5% of participants (n = 7) had incomplete data, resulting in a final analytic data set of 297. Descriptive data were analyzed and presented using means, SDs, ranges, and percentages.
Maternal and toddler measures
Mothers completed self-administered computer-based questionnaires, using voice-generating software. Mothers reported on their age; household income; marital status, mental health [symptoms of stress (4 items, 5-point scale)] (21); depression (22 items, 4-point scale) (22) ; anxiety (6 items, 4-point scale) (23, 24) ; and toddlerÕs age, sex, race/ethnicity, and temperament (6 items, 7-point scale) (25) . In the current analysis toddlerÕs race/ethnicity was categorized as African American, Caucasian, or other races or ethnicities.
Maternal stress. The 4-item Perceived Stress Scale measures perception of stress associated with daily life, with established reliability and validity (21) . The scaleÕs scores are obtained by reverse coding positive items and then summing across all 4 items on a continuous scale. Higher scores reflect higher degrees of perceived daily stress. The internal consistency reliability within the current sample was 0.63.
Maternal depression. The Beck Depression Inventory is a 21-item scale that is in compliance with the Diagnostic and Statistical Manual of Mental Disorders-IV criteria for depression, has excellent psychometric properties, and has been used widely to characterize depressive symptoms (cognitive, behavioral, affective, and somatic symptoms) in adults (22) . For each item, mothers select among 4 responses ranging from 0 (symptom not present) to 3 (most severe). Scores on this inventory range from 0 to 63. The internal consistency reliability within the current sample was 0.89.
Maternal anxiety. The 6-item short-form of the state scale of the Spielberger State-Trait Anxiety Inventory measures current feelings of apprehension, tension, nervousness, and worry, with established reliability and validity (23, 24) . A continuous scale was used in our study, with higher scores reflecting higher levels of anxiety. The internal consistency reliability within the current sample was 0.80.
Toddler temperament. At the baseline assessment, maternal perception of toddler temperament was measured by 6 items from the fussy difficult factor of the Infant Characteristics Questionnaire (IchQ) (25) . Items were selected that represented fussiness or irritability, such as time spent crying or soothing difficulty. The 7-point response scale used in the IchQ ranged from 1 (very easy) to 7 (very difficult). Items from the IchQ were summed to form a total score, with higher scores reflecting higher levels of toddler fussiness or irritability. Validity and reliability evidence for the IchQ include adequate factor structure, internal consistency, and test-retest reliabilities (25) .
Toddler anthropometry. Trained data collectors collected toddler anthropometric data (weight and recumbent length) using a standardized protocol (26) . Sex-specific z scores were calculated according to the World Health Organization growth standards (27) and then converted to percentiles. Weight status was defined based on weight-for-length percentile. Toddler overweight was defined as being at or above the 85th percentile.
Development of the toddler feeding behavior questionnaire
The initial Toddler Feeding Behavior Questionnaire (TFBQ), consisting of 72 items scored with a 5-point Likert scale, was developed based on theories of parenting (9) and feeding (10) and by adapting items from existing questionnaires (15, 19, 28 was as follows: 0 (never), 1 (seldom), 2 (half of the time), 3 (most of the time), and 4 (always). The 72 questions, reflecting either feeding behaviors or attitudes, were created to measure the 5 dimensions of parenting with respect to feeding: responsive (18 items), forceful/pressuring (20 items), restrictive (13 items), indulgent (14 items), and uninvolved (7 items). Responsive, forceful/pressuring, indulgent, and uninvolved feeding items were assessed with questions pertaining to behaviors (e.g., How often do you talk to your toddler during meals?). To reduce the tendency of caregivers to respond to questions in a socially desirable way, we framed restrictive feeding questions as attitudes rather than behaviors, following the practice of other feeding questionnaires (e.g., How often are you concerned that your toddler is eating too much?).
Validity and reliability of the TFBQ Scale validity was assessed by: 1) content validity per expert panel review, 2) construct validity per factorial validity [exploratory and/or confirmatory factor analyses (CFAs) within pilot and study samples], and 3) convergent validity. Scale reliability was assessed by internal consistency reliability and test-retest reliability.
Assessment of content validity. Content validity refers to the extent to which a specific set of items reflects a specific domain (29) . To maximize the content validity of the scale, we asked an expert panel of 7 colleagues (an interdisciplinary group of researchers with expertise in child feeding) to review and comment on the item pool. Items deemed to be lacking relevance or clarity were removed or revised. Suggestions regarding the inclusion of new items were considered.
Assessment of construct validity. Construct validity (e.g., factorial and convergent validity) refers to the extent to which a construct measures what the theory suggests (29) . Factorial validity enables the investigator to explore and confirm patterns of latent variables or factors underlying an item set (e.g., responsive feeding factor, forceful feeding factor). Convergent validity provides evidence of similarity between measures of theoretically related constructs. Construct validity was evaluated in 3 phases: 1) exploratory factor analysis (EFA), which was used first because the feeding questionnaire and its hypothesized factor structure originated from parenting theory and literature (9); 2) CFA; and 3) convergent validity.
In phase 1, the revised item set (following content validity) was administered to the pilot sample and subsequently to the TOPS sample. EFA used eigen values >1. Single-item deletions were based on a predefined, systematic procedure defined by factor loadings (<0.40), homogeneity, low variance, and theory. To test our hypotheses that a caregiverreported questionnaire could be used to identify the 5dimensions of feeding, a 5-factor solution was examined.
In phase 2, the TOPS sample was used to confirm the EFA results and create the most accurate model possible. CFA was conducted on items remaining after the EFA, using the structural equation modeling software M-PLUS 6.0 (30) . The indicators used to evaluate the model fit were the root mean square error of approximation (#0.08) (31), comparative fit index (#0.90) (32) , and standardized root mean square residual (#0.08) (33) . Beyond fit indices, we also examined modification fit indices, item loadings, and residual variance when considering misspecifications in the models. These statistics guided our decisions about final item removal and factor solutions as well as when to correlate and cross load items or factors.
In phase 3, within the TOPS sample we evaluated convergent validity by examining the associations among the 5 feeding dimensions and constructs that had been associated with the feeding dimensions (i.e., maternal-reported mental health symptomatology, maternal perceptions of toddler fussiness, and toddler overweight) (5) (6) (7) (15) (16) (17) 34) . Mean and sample-specific weighted (produced via CFAs) feeding factor scores were calculated. To account for interval scales and skewed feeding data, we examined associations between maternal mental health and perceptions of toddler fussiness with mean feeding factor scores using Spearman rank correlation coefficients (r s ). Associations between toddler overweight status and mean feeding factors were examined using logistic regression. The associations between maternal and toddler age variables and mean feeding factor scores were also examined using Spearman rank corre-
Assessment of reliability. Test-retest reliability measures the stability of an instrument at 2 time points (29) . An intraclass correlation coefficient of 0.75 is considered adequate (35) . A subsample of 33 (11%) mothers participating in TOPS completed the questionnaire twice within a 2-wk period. Both assessments were conducted in the homes of the mothers with a computerized data collection system. Test-retest reliability was assessed via intraclass correlation coefficients.
Internal consistency reliability tests the homogeneity of the items within a scale that is intended to measure a single phenomenon (e.g., forceful feeding). Internal consistency reliability was assessed with CronbachÕs a (29) . Internal consistency reliability was tested overall or stratified by race/ethnicity (African American + other vs. Caucasian) and median infant age (20 mo) to examine the suitability of the scale across a diverse group of toddlers.
Results

TOPS sample characteristics
Mothers (mean age 6 SD = 27 6 6.2 y, range 18-46 y) were mostly low-income (with 93.1% reporting participation in WIC) and single (73.2%). About half (55%) of the toddlers were male (mean age 6 SD = 20.3 6 5.6 mo, range 12-32 mo). A majority of toddlers were African American (70.3), 21.3% were Caucasian, and 8.4% were classified as ''other'' (including 2% Hispanic or Latino, 0.7% American Indian or Native American, 0.3% Asian, and 5.4% mixed race/ethnicity). Nearly one-third (29%) of toddlers were overweight ($85th percentile of weight for length).
Seventeen percent of mothers indicated symptoms of stress at least ''sometimes'' during the past month (mean 6 SD = 1.4 6 0.79, range 0-4); 5% reported depressive symptoms during the past 2 weeks (mean 6 SD = 0.37 6 0.35, range 0-3); and onefourth reported feeling at least ''somewhat'' anxious at the time of the interview (mean 6 SD = 1.7 6 0.62, range 1-4). The mean perceived toddler fussiness score 6 SD was 3.3 6 0.7 on a scale of 1-7.
Content validity
The 72-item questionnaire was reviewed by experts in the field to assess content validity. Twenty items were eliminated, and 1 item was added based on their suggestions and interpretation of individual items. Common reasons for item deletion included: 1) varying expert interpretations of underlying meaning of an item (e.g., some interpreted as responsive feeding, others as forceful feeding), and 2) lack of relevance (e.g., concern that item was not measuring responsive feeding). On the basis of expert suggestions, we added the question ''If your toddler wants something for a meal that you think is inappropriate, how often do you give it to him or her?'' to represent indulgent feeding behavior. After assessment of content validity, the questionnaire contained 53 items.
Construct validity
EFA conducted on the pilot sample confirmed the presence of 5 feeding dimensions: responsive, pressuring/forceful, restrictive, indulgent, and uninvolved. Model fits were adequate, based on factor loading and a scree plot, with internal consistencies of >0.70 for all 5 factors. All 53 items were retained for evaluation within the TOPS sample.
EFA was used on the 53-item responses from the TOPS sample using eigen values >1 and a 5-factor solution. Single-item
Toddler feeding behavior questionnaire 3 of 6 by guest on November 8, 2016 jn.nutrition.org Downloaded from deletions (n = 26) were based on a predefined, systematic procedure, with items removed because of single or multiple issues: weak factor loading (n = 6), multiple loadings (n = 13), single-item factor loading (n = 6), homogeneity (n = 12), low variance (n = 4), and theory (n = 6). The item added during content validity was removed because it did not load with any other items onto a factor.
A 27-item, 7-factor feeding behavior solution was produced. Individual items within each factor represented the following feeding dimensions: factor 1 (responsive, 6 items), factor 2 (uninvolved, 4 items), factor 3 (restrictive, 5 items), factor 4 (rewards, 3 items), factor 5 (forceful, 4 items), factor 6 (provides low mealtime routine), and factor 7 (responsive verbal praise during feeding, 2 items).
Using the 27 items, a (forced) 5-factor solution resulted in the following constructs: factor 1 (responsive, 8 items; factors 1 and 7 above collapsed to form a single factor), factor 2 (uninvolved, 4 items), factor 3 (indulgent, 6 items; factors 4 and 6 above collapsed to form a single factor), factor 4 (5 items), and factor 5 (forceful, 4 items). The 5-factor solution produced loadings that ranged primarily from 0.49 to 0.87 and included only 1 double loading ( Table 1) . The question ''How often are you concerned that your toddler eats too many sweets or high-fat food?'' loaded on the indulgent (factor 3, loading = 0.35) and restrictive (factor 4, loading = 0.61) factors. The question was retained in the restrictive scale because the loading was higher than in the indulgent scale.
Using the 27 items, CFA was performed in MPLUS (30) . The 7 and 5 factors initially produced by the EFA were confirmed with CFA. In the 7-factor solution, the overall goodness of fit was improved by correlating the residual variance of 2 items within the uninvolved factor (root mean square error of approximation = 0.042; comparative fit index = 0.93; standardized root mean square residual = 0.056). In the 5-factor solution, the overall goodness of fit was improved by correlating the residual variance of 2 items within the responsive factor, within the indulgent factor, and within the uninvolved factor (root mean square error of approximation = 0.047; comparative fit index = 0.90; standardized root mean square residual = 0.062) ( Table 1) .
Reliability (27-item, 5-factor questionnaire). The test re-test reliability (n = 33) of the 27-item scale was based on intraclass correlation coefficients, which ranged from 0.79 to 0.88 for responsive, indulgent, and restrictive feeding factors; the coefficients were 0.62 and 0.57 for the forceful and uninvolved feeding factors, respectively.
The = 0.64) . When stratifying the sample by toddler age (#20 mo vs. >20 mo), CronbachÕs a ranged from 0.68 to 0.89 and 0.59 to 0.83, respectively. When stratifying by toddler race/ethnicity (African American + ''other'' vs. Caucasian), CronbachÕs a ranged from 0.63 to 0.86 and 0.67 to 0.90, respectively.
Convergent validity (27-item, 5-factor questionnaire). Based on mean summary scores produced from the final 27-item, 5-factor solution TFBQ (Table 2) , the 3 constructs comprising unresponsive feeding were intercorrelated: the indulgent feeding construct was positively associated with the forceful (r s = 0.25, P < 0.001) and restrictive (r s = 0.18, P = 0.003) feeding constructs, and forceful and restrictive feeding constructs were positively correlated (r s = 0.12; P = 0.04). The responsive feeding construct was negatively correlated with the uninvolved (r s = 20.15, P = 0.01) and restrictive (r s = 20.11, P = 0.06) feeding constructs. 1 CFA assessed the overall goodness of fit of the 5-factor solution (root mean square error of approximation = 0.047; comparative fit index = 0.90; standardized root mean square residual = 0.062); CronbachÕs a assessed the internal consistency reliability of the feeding subscales; EFA assessed individual factor loadings; ICC assessed the testretest reliability of the feeding subscales among a subsample (n = 33) of the 297 participants. CFA, confirmatory factor analysis; EFA, exploratory factor analysis; ICC, intraclass correlation coefficient. Younger mothers had higher responsive feeding scores than older mothers (r = 20.15, P = 0.01), and mothers of younger toddlers had lower indulgent feeding scores than mothers of older toddlers (r = 0.15, P = 0.01). Neither maternal nor toddler age was significantly related to maternal mental health symptoms or maternal perceptions of infant temperament or risk of toddler overweight (P > 0.05); therefore, age was not included as a confounding variable in the following analyses.
Mothers with higher restrictive feeding scores were more likely to have overweight toddlers (OR: 1.58, CI: 1.1, 2.4; P < 0.05), perceive their child as fussy (r s = 0.13, P < 0.05), and report symptoms of anxiety (r s = 0.12, P < 0.05) and depression (r s = 0.15, P < 0.01, compared with mothers with lower restrictive feeding scores ( Table 3) . Mothers with higher indulgent or uninvolved feeding scores perceived their child as being fussy (indulgent: r s = 0.22, P < 0.001; uninvolved: r s = 0.12, P < 0.05) and reported symptoms of anxiety (indulgent: r s = 0.12, P < 0.05; uninvolved: r s = 0.16, P < 0.01), depression (indulgent: r s = 0.15, P < 0.01; uninvolved: r s = 0.10, P = 0.10), and stress (indulgent: r s = 0.16, P < 0.01; uninvolved: r s = 0.22, P < 0.001). Conversely, mothers with higher responsive feeding scores were marginally less likely to have overweight toddlers (OR: 0.68; CI: 0.44, 1.06; P = 0.09), perceived their child as being less fussy (r s = 20.13, P < 0.03), and reported fewer symptoms of anxiety (r s = 20.17; P < 0.004) and depression (r s = 20.25; P < 0.001) compared with mothers with lower scores in responsive feeding ( Table 3 ). The patterns between these relations remained when examining the association using sample-specific weighted feeding factor scores.
Discussion
This study developed a valid and reliable 27-item instrument (that can be caregiver administered in ;5 min) to assess 5 theoretically derived feeding dimensions among a low-income sample of toddlers 12-32 mo of age. The dimensions are based on a theory of interactive feeding that incorporates caregiversÕ responses to concerns about their childrenÕs dietary intake, appetite, size, and behavior (11) rather than relying exclusively on caregiver behaviors. The validation of the questionnaire suggests that an interactive perspective that acknowledges the concerns that caregivers have about their childrenÕs feeding behavior may be useful in formulating caregiver feeding recommendations.
The intercorrelations found among the feeding constructs suggest that they are not categorical traits, but rather that caregivers simultaneously report using different feeding behaviors that likely vary by child characteristics and/or the emotional context of mother-child feeding interactions during the meal. For example, when mothers are concerned about their childrenÕs intake, appetite, or size, they often vacillate between increasing their control (forceful or restrictive) or relaxing their control (indulgence) to be sure that the child eats something. Similar intercorrelations between feeding constructs have been reported among a low-income racially and ethnically diverse sample of caregivers of infants (15) .
Although factorial validity initially endorsed the presence of the 5 underlying dimensions of feeding within the TBFQ, the test of convergent validity further validated it by confirming established relations between feeding and maternal mental health, perceived toddler fussiness, and toddler overweight status (5) (6) (7) (15) (16) (17) (18) 34) . These relations remained when examining the associations using weighted (sample-specific) or nonweighted mean feeding factor scores, suggesting that the tool can be applied to other diverse samples of low-income mothers of toddlers.
The study has several strengths and limitations. First, the TBFQ was validated among a low-income, predominately African-American sample of caregivers of toddlers and cannot necessarily be generalized to other race or ethnic groups. Second, the robust methodology and systematic analyses used to validate the TBFQ was cross-sectional. Little is known about how variability in caregiver, child, and environmental contexts or changes over time relate to feeding. Third, the brief 27-item questionnaire increases the ease and feasibility in which feeding can be examined. However, the few studies that have compared caregiver report with direct feeding observation have reported little concordance (28, 36) .The findings suggest that the TBFQ can be used to examine how parental feeding behaviors relate to toddler health and behavior, supporting the need for further longitudinal and observational studies. Five types of research needed include: 1) validity and reliability studies of the TBFQ among additional race and ethnic groups (e.g., Hispanic, American Indian), 2) longitudinal studies to better understand the direction of causality (e.g., Do restrictive feeding attitudes predict child overweight status? or Does child overweight status predict restrictive feeding attitudes) and the stability of toddler feeding behaviors over time, 3) methodological studies that examine the concordance between the caregiver-reported toddler feeding questionnaire and toddler feeding observations (e.g., videotaped interactions) along with context specificity (e.g., differences (23, 24) . 3 Assessed using Beck Depression Inventory (22) . 4 Assessed using Perceived Stress Scale (21). 5 Assessed using Infant Characteristics Questionnaire (fussiness factor) (25) . 6 Sex-specific z scores calculated according to World Health Organization growth standards (27) and then converted to weight-for-length percentiles. Overweight was defined as $85th percentile.
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